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easily deduced and act unsymmetrically (as to direction) on the two halves of
the arch. The increased water pressure is assumed to act normally but with
varying intensity. Because of the limited expanse of water in the direction of
motion, the applicability of Eqs. 36a and 366 is subject to question, but they are
probably on the side of safety and may be used in the absence of better data.

In the case of a vertical arch and upstream acceleration, the applicability
of Eqs. 36a and 366 for reduction of earthquake effects near the ends is not
entirely clear, particularly if the abutments and the arch form sharp re-entrant
angles which prevent the lateral escape of the water. It is not uncommon in
such cases to assume uniform loading, normal to all parts of the circular face,
and to base computations on Eqs. 34a and 346. This is not necessarily on the
side of safety, as it is possible for a variable load to cause higher stresses than a
larger constant one.

In the design of hollow dams, the most unfavorable direction of movement
may be in a vertically inclined direction normal to the inclined water face.
For the masonry mass, this involves no difficulty, but the effect of the water is
uncertain. The usual procedure at the present time is to use a horizontal
acceleration, the increased water unit load being computed from Eq. 36a.
Eqs. 36c to 36/, if used, require alteration to allow for the fact that length of
the area under pressure is not equal to depth below the surface. This pro-
cedure is believed conservative so far as the stability of the dam as a whole is
concerned.

The load on the face slab, or arch, may be greater for an acceleration normal
to the face, or inclined at some intermediate angle. Generally, it will be safe
to allow any excess over pressures computed as above to be absorbed in the
safety factor used in designing the face structure.

If desired, an approximate determination which will err on the side of
safety, for slab or arch strength, can be made by assuming that the unit pres-
sure caused by an inclined acceleration is the same as for a horizontal accelera-
tion, being determined by Eqs. 34a and 36a for surfaces respectively normal
and inclined to the direction of the acceleration. This involves the assumption
of a considerable extent of water in the direction of acceleration. For an
inclined acceleration this is not true, particularly near the top; hence actual
unit pressures should be smaller than the pressures computed in this manner.

(g) Inertia of ice and silt. Nothing is known of the effect of earthquake
movements on ice and silt pressures. It is the belief of the authors that ice
pressures probably are not materially increased by earthquake movements
and that any effect on silt pressures safely may be ignored.

(h) Movements on faults. A dam built across a fault on which slippage
occurs may be subjected to an immeasurable force, and disruption can be
avoided only by providing sufficient flexibility to absorb the motion without
damage. Dam foundations crossed by active faults should be avoided. Fault
movement is not necessarily confined to the fault on which the earthquake
originates, but secondary movements may occur on any active fault in the
disturbed area. It is not possible to insure that any prominent fault, although